10-12
hepatomas and possibly other hepatic and extrahepatic cancers (Armann et_
al., 1980; Scott and Theologides, 1974; Steinherz et a!L., 1976; Sussman
et al., 1974).
Experimental Evidence
Mild iron deficiency appeared to protect mice from the hepatocellu-
lar and porphyric toxicity due to 2,3,7,8-tetrachlorodibenzo-£~dioxin
(TCDD) (Sweeney et al. , 1979).  It is not known if such protection might
extend to the ter-atogenic or possible carcinogenic action of TCDD. Rats
made severely deficient in iron through manipulation of their diet became
anemic and developed fatty livers (Vitale e£ aJ., 1978), but they were
devoid of any neoplastic lesions.  However, in the same study, iron-
deficient rats given 1,2-dimethylhydrazine developed neoplastic lesions
in their livers within 4 months, as compared to 6 months in the iron-
sufficient group.  The authors concluded that severe lack of iron
appeared to function as a cocarcinogen (Vitale et^ a^L., 1978).
Brusick et al. (1976) found that Fe(II) as iron sulfate induced
reverse mutatTons in Salmonella typhimurium strains TA1537 and TA1538
with the S9 fraction of various species. Weak.mutagenic activity was
also observed in nonactivated suspensions.
Summary
Epidemiological Evidence.  Iron deficiency has been related to an
increase in the risk of Plummer-Vinson syndrome, which is associated
with upper alimentary tract cancer.  Some evidence suggests that iron
deficiency may be related to gastric cancer, also through an Indirect
mechanism. Although epidemiological and clinical reports have suggested
that heavy exposure to iron by inhalation increases the risk of cancer,
there is no evidence pertaining to the effect of high levels of dietary
iron on the risk of cancer in humans.
Experimental Evidence. The evidence from experiments in animals is
limited.  In one study, dietary deficiency of iron was associated with
an earlier onset of chemically induced tumors in rats.  These data are
not sufficient to clarify the role of iron in carcinogenesis.
Conclusion
The data are not sufficient for a firm conclusion to be drawn about
the role of iron in carcinogenesis.
COPPER
Copper is an essential nutrient that is widely distributed in foods.
Public water supplies may be an additional source of copper. The intake

